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Study on Remanufacturing Repair of Damaged Crank Shaft
Journal Surface by Laser Cladding

Feng Hui'* Li Jianfeng'* Sun Jie'*
' School of Mechanical Engineering, Shandong University, Jinan, Shandong 250061, China
* Key Laboratory of High Efficiency and Clean Mechanical Manwfacture . Minister of Education ,

Shandong University, Jinan, Shandong 250061, China

Abstract In order to achieve the laser cladding remanufacturing on engine crankshaft, the iron-based coating on
457 steel has been obtained by laser cladding. Properties of the cladding layers have been investigated. The
morphology and microstructure of layers are observed by an optical microscope. The hardness of layers is tested by a
Vickers hardness tester. It is observed that the layer and substrate has a good metallurgical bond. Average hardness
of the cladding layer is 2~ 3 times of that of the substrate. In order to realize the laser cladding for the crankshaft rod
journal while the crankshaft is rotating around the principal axis, the requirements to obtain the continuous and
uniform cladding are proposed. Under the conditions, the trajectory of laser beam and rotating journal and their
relative speed during laser cladding are deduced, and the feasibility of the model is verified by the experiment.
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Table 1  Chemical composition of the Fe-base alloy powder (mass fraction, %)
Element C B Cr Si Ni Mn Mo P/S O Fe
Content 0.1~0.3 1.1~1.3 14~16 0.9~1.2 1.5~2.5 0.5~1.0 1.1~1.5 <C0.03 <0.1 Bal.
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Fig. 1 Cross-section microstructure of cladding

layer (P=4 kW, V=500 mm/min)
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Fig. 2 Element distribution in the cross-section of cladding layer

scale: 1:200
length: 20 pm

scale: 1:200
length: 20" nim

scale: 1:200
length: 20 pm

K 3 BEZAFRIBAMAL(P=4 kW, V,=500 mm/min), (a) HEHEZEHH; (b BEHEPH; (o BEZTH
Fig. 3 Microstructure of the cladding layer in different regions (P=4 kW, V=500 mm/min).
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Fig. 4 Transverse cross-section indentation morphology

of cladding layer
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Fig. 5 Transverse cross-section microhardness

of the laser cladding layer
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Fig. 6 Start point of laser cladding on the crank arm journal
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Fig. 7 Trajectory curve during laser cladding
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Fig. 8 Photograph of cladding layer
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Fig. 9 Laser cladding process
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